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Outline

• What’s MALDI-TOF?

• What’s Cryptococcosis and Cryptococcus?

• CryptoType project
Thai-German S&T Cooperation 
Researcher Mobility Scheme 
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Process for pathogen identification

Clinical specimens
Blood, pus, feces, urine and so on

Primary identification: Single colony

Secondary identification: Biochemical test

Further identification
Molecular techniques, serology

Antimicrotic drug sensitivity test

Clinical specimens
Blood, pus, feces, urine and so on

Primary identification: Single colony

MALDI-TOF identification

Further identification
Molecular techniques, serology

Antimicrotic drug sensitivity test

overnight

overnight vs 5 min
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Matrix-assisted laser desorption ionization-time of 
flight (MALDI-TOF) mass spectrometry (MS)

Matrix Assisted Laser Desorption/Ionization (MALDI)

Time of Flight (TOF) 



MALDI-TOF MS microorganism identification

Identified species

Select a colony

Prepare onto
a MALDI target plate

Unknown
microrganism

?

Data interpretation

Generate MALDI-TOF
profile spectrum
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Taken from Elitza S. Theel in Communiqué, Jan 2013
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Cryptococcus

• It is a genus of fungus in group of basidiomycota. 

• Its telomorph is Filobasidiella

• There are more 30 species but few species cause in human 
disease. (C. neoformans, C. gattii and C. albidus)

• It causes Cryptococcosis, especially meningitis in AIDS.

• > 50% of Cryptococcosis come from AIDS.

C. neoformans is an encapsulated yeast

Multiple umbilicated papules and 
nodules involving the face

(Mosam A. and Mankahla A., 2009)
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Opportunistic infection in AIDS patients 

in Thailand

1. Tuberculosis

2. Pneumocystis carinii pneumonia (PCP)

3. Cryptococcosis

4. Candidiasis  

5. Bacterial pneumonia recurrent 

Guideline for AIDS treatment in Thailand, Ministry of Public Health, 2010
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Before 2002,
• 3 varieties of 5 serotypes 
• C. neoformans var. grubii (serotype A), 
• C. neoformans var. gattii (serotypes B and C), 
• C. neoformans var. neoformans (serotype D), 
• Hybrid serotype AD (Girish Kumar et al., 2006, Lin and Heitman, 2006). 

In 2002, 
• C. neoformans var. gattii (serotypes B and C) was 

awarded species status and renamed Cryptococcus gattii 
(Lin and Heitman, 2006, Kwon-Chung et al., 2002). 

C. neoformans classification



Method
(Pigeon dropping collection)

• 50 samples were collected from Chon Buri province

30

10

10

Beach
University area
Village

Public park

- Beach

Columba livia



Result

location  N
o
 samples 

district site  total pos 

Mueang beach  10 1 

 university grounds  10 1 

 village  10 0 

Sri Racha public park  10 1 

Pattaya beach  10 2 

 

C. neoformans in pigeon excreta in Chon Buri province

50             5

10%

Serotype A



Result

 MIC80* (µg/ml) 

sample  AMB ITZ FLZ 

Env07 0.25 0.03 8 

Env18 0.25 0.06 8 

Env27 0.25 0.06 8 

Env32 0.5 0.125 16 

Env34 0.125 0.06 8 

clinical isolates
1
 0.25-1 0.03-0.125 1-4 

 *MIC, minimal inhibitory concentration. 

1unpublished data from strains isolated at Queen Savang Vadhana Memorial Hospital, Chon Buri.

Antifungal drug susceptibilities of C. neoformans isolates

No resistant  strains
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Country City Source 
N

o
 samples  Serotype [%] 

Reference 
total pos.  A B/C D AD 

Thailand Chon Buri pigeon excreta 50 5  100    this study
1
 

 Chiang Mai pigeon excreta 55 9  100    
(Sriburee et 

al., 2004) 

 Bangkok pigeon excreta 11 1  n.d. 
(Soogarun et 

al., 2006) 

 Chiang Mai clinical n.a. 75  98.7   1.3 
(Sriburee et 

al., 2004) 

 countrywide clinical n.a. 139  95.7 4.3   
(Poonwan et 

al., 1997) 

Vietnam Ho Chi Minh HIV  patients n.a. 100  100    
(Day et al., 

2011) 

 Ho Chi Minh HIV  patients n.a. 51  72.5 27.5   
(Day et al., 

2011) 

Cambodia Phnom Penh HIV  patients n.a. 402  98.5 1.5   
(Sar et al., 

2004) 

Malaysia countrywide clinical n.a. 96  88.5 11.5   
(Tay et al., 

2010) 

 

Prevalence of different C. neoformans serotypes 
across South East Asia

10%

16%

9%

Taken from Tangwattanachuleeporn M. et al, Med  Mycol J, 2013
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Method

• Sample preparation (n=400 from CU) by using EtOH from colony 
(can not directly use a colony)

• Spot onto the plate
• Drop the matrix to cover the dried spot sample
- 10 mg/ml of 4-hydroxy-α-cyano-cinnamic acid or 3,5-dimethoxy-4-hydroxy cinnamic acid (sinapinic
acid) in an aqueous solvent solution comprising 0.1% aqueous trifluoroacetic acid (TFA) and
acetronitrile in a ratio of 70/30 (v/v)

• Laser shooting
• Interpretation by using mass spectra and confirmation with 

PCR-RFLP 



ATPER 2013, Stockholm, Sweden on 1-2 June 2013

Firacative C, et. al., PLOS ONE, 2012

MALDI-TOF PCR-RFLP

Amplification of URA5 gene and 
double digestion with Sau96I and HhaI

Meyer W, et al, Emerging Infectious Diseases, 2003
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Opportunity for fungal research in Indonesia.

- Representative in each region
- Sample collection
- Sample preparation
- Sample sending

200 samples

MALDI-TOF
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C. glabrata is the second most frequent cause of Candidiasis 
and highly resistant to azole antifungal drugs 

Leventakos, 2010

Prevalence in Germany
(Borg-von Zepelin, 2007)

Opportunity for fungal research in Indonesia

Why fungal identification is importance?



Pfaller M., et al, 2007

C. glabrata resist to Fluconazole and Voriconazole

Why fungal identification is importance?
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